Documenting and revalorizing the rapidly disappearing indigenous knowledge on wild edible plants is essential to promote health and preserve diversity. Focus group discussions were organized within 3 Turumbu-villages to document wild foods known, availability, preparation methods and uses. Preferences in taste, commercial, nutritional and cultural value, were discussed during participatory ranking exercises. Results show 85 species within 70 genera and 454 families. Fruits of Anonidium manni and Landolphia owariensis, and (unfolded) leaves of Megaphrynium macrostachyum and Talinum triangulare are most appreciated.
INTRODUCTION
Biodiversity conservation is of utmost importance for agriculture and world food supply.
However, existing biodiversity is still under-utilized to expand food production. About 30,000 of the more than 250,000 currently described plant species are edible, whereas about 7,000 have been cultivated or collected by humans for food at one time or another (FAO, 1997) . Several thousands of species may thus be considered to contribute to food security, but the value of many species is under-estimated. Data on national food energy supplies aggregated at global level show that only about 30 species provide 95% of the dietary energy or protein needs of the world (FAO, 1997) . Considering national levels, about 103 (PrescottAllen and& Prescott-Allen, 1990 ) to 120 (FAO, 1997) plant species are found to 'feed the world.' Until now, Africa has been the source of only a few food crops with 'universal' importance (sorghum, oil palm and upland rice), besides some crops with local or regional importance such as yam, cowpea, African eggplants or date palm. There exist, however, a number of other useful species that are only known and used by local communities (Van Damme & Termote, 2008) .
Knowledge on wild edible plants (WEPs) in Africa has been developed during centuries of trial and error, and transmitted over generations (Malaisse and& Parent, 1985) . In many areas, WEPs play a major role in supplementing staples with micronutrients (Grivetti and& Ogle, 2000; Herzog et al., 1994; Maundu, 1996) or constitute a 'safety net' during periods of food shortage (Keller et al., 2006 , Malaisse and& Parent, 1985 Shackleton and& Shackleton, 2004; Van Damme, 1998) . However, social change and acculturation processes prevailed in Africa for some time now. Knowledge on WEPs is declining and even disappearing with increasing contact with modernization and western lifestyles (Keller et al., 2006; Lykke et al., 2002; Maundu, 1997; Ogoye-Ndegwa and& Aagaard-Hansen, 2003) .
Traditional leafy vegetables are often associated with poor rural lifestyle and low status. This leads to a general decline in their use when people can afford other foods (Chweya and& Eyzaguirre 1999; Clark et al., 2004; Lykke et al. 2002) . Formerly well-balanced diets are disturbed when traditional products are replaced by imported or newly introduced species, whereby deficiencies in nutrients may develop (Herzog et al., 1994; Lykke et al., 2002; Weinberger and& Swai, 2006) .
In addition, replacing traditional foods by 'modern feeding habits' also results in the loss of genetic diversity in traditional food species and a decline in cultural diversity (Maundu, 1996) . Documenting and revalorizing the indigenous knowledge on WEPs is thus urgently needed to maintain and promote nutritional health and to preserve genetic and cultural diversity (Terashima and& Ichakawa, 2003) . Moreover, some WEPs may offer good opportunities for commercialization and niche market development, and thus income generation, if properly exploited (Weinberger and& Swai, 2006) .
Until now, only a few fragmented studies concerning WEPs were conducted in Kisangani and surroundings (Bokdam and& Droogers, 1975; Bola and& Szafranski, 1991; Liengola, 2001; Mosango and& Isosi, 1998; Mosango and& Szafranski, 1985; Nyakabwa et al., 1990; Kawukpa &and Angoyo, 1994) . To (re)valorise traditional knowledge on local WEPs, University of Ghent, in collaboration with University of Kisangani, carried out a WEP-project in the District Tshopo (2004 -2010) . The project objectives are to (1) inventory all WEPs known and used in the District; (2) analyse their nutritional value; and (3) study their socioeconomic and cultural importance, with the overall aim to select 5 to 10 priority species for participatory domestication and development. The research is executed in a participatory way to take into account local people's opinions in the choice of species for domestication in addition to nutritional and commercial characteristics of the species.
The objectives of this initial study were to 1) inventory WEPs known and used by the Turumbu, one of the major ethnic groups in the district; and 2) document local preferences in taste and economic, nutritional and socio-cultural values of the WEPs. The hot and humid climate is classified as Af in Köppen's typology. Annual rainfall in Yangambi amounts to 1828 mm (PNUD/UNOPS, 1998) and is well-distributed over the whole year (Libendele, 1976) . The mean temperature of 23.5°C shows very small annual variations (PNUD/UNOPS, 1998).
Tshopo District is situated in the Guineo-Congolian regional center of endemism with mixed moist semi-evergreen forests (White, 1983 
The Turumbu
The Turumbu and their culture have hardly been studied. Their principal activity is agriculture complemented by hunting, fishing, gathering and cattle-raising. The Turumbu are also specialized in handicrafts such as vans, baskets, mortars and canoes. Traditionally, huts are constructed using clay and leaves. Only 8% of houses are constructed in durable materials (bricks and corrugated iron) (Kienia'h Bikitwa, 1999) .
Since the colonial period, the Turumbu practice a mixed cropping system comprising rice, maize, cassava and plantains (Ntamulyango, 1975) .
Their main meal consists of cassava and/or plantains: boiled cassava tubers, 'chikwangue' (cassava paste), 'fufu' (paste made of cassava flour), 'lituma' (pounded plantains and/or cassava) or 'makemba' (boiled plantain) (Tshibaka-Mukendi, 1975 ; own observations), combined with leafy vegetables such as cassava leafs ('pondu'), amaranth ('muchicha'), spinach ('ndunda') or sweet potato leaves ('matembele'). According to the season, this is supplemented with products from hunting, fishing and gathering (plants, mushrooms, caterpillars, ants, honey, etc.) . The main fat source is palmoil. Generally, only one meal per day is taken in the afternoon or evening. In the morning, leftovers from the previous day can be warmed up (Tshibaka-Mukendi, 1975) .
A survey conducted in 1995-1996 (before the 1996 -2003 civil strife) showed that, over the whole Oriental Province, the mean energy content of the diet was 1758.24
kcal/inhabitant/day, far below the 2300 kcal recommended by FAO (PNUD/UNOPS, 1998). (Cotton, 1996) and other, interested villagers. Following Alexiades (1996) , the latter were encouraged to participate, because group discussions also serve as social occasions to facilitate transmission of cultural knowledge across generations. The focus group in Yaoseko counted 6 men and 1 women; these totaled 6/2 and 8/2 in Yasekwe and Yalungu, respectively.
During the first session in each village, we asked participants to enumerate all 'wild' plants they know and use as food ('free listing', Cotton, 1996) . Plant names were recorded in their native language 'Turumbu' and a per village a list of WEPs was compiled. In each village, all species mentioned on the list were collected during field trips with the key informants ('Walks in the Wood', sensu Alexiades, 1996) to constitute a reference herbarium collection.
During subsequent focus group sessions, participants discussed uses, preparation methods, seasonality patterns, commercialization and possible inconveniences for each species on the list of WEPs of their village. Discussions were guided by a 'topic list' prepared in advance by the researchers (Cotton, 1996) and answers were recorded upon group consensus.
Finally, in each village, two new groups were formed (men and women apart) for participatory ranking exercises. The men's groups were composed of 5, 4 and 7 participants, the women's groups of 7, 4 and 9 participants for Yaoseko, Yasekwe and Yalungu, respectively. At first, each group had to weigh four characteristics of WEPs: taste, economic value, socio-cultural value and nutritional value; to obtain their relative importance.
Weighing was done by distributing 50 palm kernels over the four characteristics, in such a way that the more important a characteristic was according to the group members, the more kernels it was given. Thereafter, researchers asked the group to cite the 10 most important wild fruits. These fruits were subsequently ranked once for each characteristic (adapted from Cotton's (1996) 'direct matrix ranking'). Ranking was done by distributing 50 palm kernels over the 10 fruits. In this way, for example, fruits with a better taste received more kernels than less tastier fruits. This procedure allowed illiterate villagers to take part in the exercise, which was also repeated with 10 wild vegetables.
Data analysis

Species used as WEP
Herbarium specimens were identified with the aid of the 'Flore d'Afrique Centrale (CongoKinshasa, Rwanda and& Burundi)' (Bamps, 2000 -) In what follows, when we refer to vernacular Turumbu names of WEPs, the term 'folkspecies' will be used. When referred to a scientific name, we will use the term 'species'. According to Holman (2002) , a one-to-one correspondence (1 folkspecies = 1 scientific species) may not always be assumed: 1) Bokdam and& Droogers (1975) found, in the region of Kisangani, that some plants have different vernacular names for different plant parts used (e.g., the fruit may have another name than the whole tree or liana (overdifferentiation));
2) one vernacular name (or folkspecies) may include several scientific species, usually species which are morphologically very similar (underdifferentiation).
Non-food uses of the WEPs
The number of WEPs having uses in categories other than food was counted. The different use categories were adapted from Cook (1996) to meet field realities of the research area.
Secondly, the total number of use citations (one use cited in one village = one use citation), Because non-food uses were not the primary scope of the study, these should be considered as tentative. Only when a WEP figured on the list of WEPs in the respective villages, we asked about other, non-food uses of the species.
Participatory rankings
The number of kernels a WEP received for a given characteristic was multiplied by the relative importance of the characteristic (i.e., the number of kernels the characteristic obtained during weighing). These results, obtained per WEP for each of the four characteristics, were summed to find the global weighted ranking result of each folkspecies (adapted from Cotton's (1996) 'direct matrix ranking').
To obtain an aggregated result for the 6 (= 3 villages x 2 groups (men and women)) fruit ranking exercises, the number of times a species appeared in the top three for a given characteristic was counted as well as the number of times a species appeared in the top three of the global weighted ranking. The same procedure was followed for the 6 vegetable rankings. 'angbongbolia' for C. acuminata). The Apocynaceae family contains most WEPs (7 (folk)-species), followed by Malvaceae (6 species, 3 folkspecies), Dioscoreaceae (5 (folk)species)
RESULTS
Species used
and Araceae, Euphorbiaceae and Fabaceae (each with 4 (folk)species) (table 1).
The number of plants used in all 3 villages, in paired villages and in each simple village is shown in figure 2 . Of all plants inventoried, 53% are used in the 3 villages. Similarities between paired villages vary from 56% to 73%. (table 2) Most WEPs are used for their fruits (38), followed by leaves (23), seeds (10) and tubers (8).
Plant parts used
Some WEPs have several plant parts used for food, e.g. fruits of Cola bruneelii are eaten raw, whereas leaves are prepared as leafy vegetables.
Specific food uses
The 96 plant parts mentioned can be employed raw or prepared as 106 different specific food uses (table 3) , with fruit uses being most important, followed by leafy vegetable uses.
Preparation methods
Leafy vegetables are prepared in 3 different ways. The traditional method consists of wrapping them in leaves of species from the Marantaceae family and to put this package above boiling cassava in the cooking-pot until ready (steaming). Another, similar method is to wrap the vegetables in Marantaceous leaves and put the package close to the fire until done.
According to one's own specific taste, salt or chili pepper can be added before consumption.
However, the most frequent practice consists of chopping and boiling the vegetables, discarding (or not) the boiling water, adding palm oil, fish or meat, salt, chili pepper or other condiments and let the whole cook.
Seeds of Antrocaryon nannanii, Treculia africana and Panda oleosa are eaten as a snack (nut)
or pounded into a paste to season dishes. Seeds of A. nannanii are consumed raw; those of P.
oleosa can be eaten raw or roasted, but need to be roasted before processing them into a paste.
Seeds of T. africana are always roasted. The hard shell is removed prior to consumption or preparation into a condiment paste.
Seeds of Tetracarpidium conophorum (conophor nut) are boiled (rarely roasted) to reduce bitterness. When water is drunk within one hour after consumption, one experiences a very bitter sensation in the mouth.the mouth tastes very bitter. Some people claim that the raw nuts are poisonous.
Fruits of Dacryodes osika and Canarium schweinfurthii are dropped in hot, non-boiling water for ten minutes, in a similar way as their cultivated counterpart 'safou,' Dacryodes edulis. 
Seasonality
Most fruits are available from July till October. Tubers and (leavy) vegetables are available the whole year round (table 1) .
Trade
Although sometimes rather occasionally, almost half of the WEPs known by the Turumbu (47%) can be sold internally within the village or to passing travellers (table 1) . During a preliminary market survey, 14 of these species were recorded on the markets of Kisangani (Everaert, 2008) . 
Non-food uses of WEPs
Participatory Ranking
The aggregated results of the ranking exercises are shown in tables 5 and 6. Only species which appeared more than once in the top three for at least one characteristic are included in the tables.
In the fruit category, Anonidium manni scores best on each characteristic and ranks first in the weighed global ranking. Landolphia owariensis ranks second in the weighed global ranking and scores best (together with A. mannii) on taste and economic value. In the vegetables category, Talinum triangulare scores best on characteristics taste and nutritional value, Megaphrynium macrostachyum on economic and nutritional value, and Hua gaboni on sociocultural value. In the global weighed ranking, M. macrostachyum preceeds T. triangulare.
Surprisingly, the different ranking exercises with men and women in the same village do not show great differences. Differences seem much higher between villages, although this could not be tested statistically.
Besides their food uses, 'preferred' species have also many other values and can thus be seen as 'multi-purpose' species (table 4) .
DISCUSSION
Turumbu WEP knowledge
Compared to the inventory results of Bokdam and Droogers (1975) , Bola and Szafranski (1991) , Liengola (2001) , Mosango and Isosi (1998) , Mosango and Szafranski (1985) , Nyakabwa et al. (1990) and Kawukpa and Angoyo (1994) The single author (Liengola, 2001 ) who did ethnobotanical research within the 'Collectivité Turumbu', interviewed 31 individual informants and registered 58 WEPs. The present study confirmed the food use of 37 of these species (table 2), whereas 14 species 1 were not found in our study. For 7 species², identical vernacular names correspond to different scientific species names in our study. Whether this is due to identification differences or underdifferentiation of the local plant classification system, cannot be checked because herbarium references are lacking in Liengola (2001 . Similarity values in our study vary from 56% to 73% (figure 2).
Continuum cultivated -non-cultivated plant species
Focus group discussions revealed some people still gathering Dioscorea tubers in the forest, whilst others have over time domesticated them. In accordance with Leonti et al. (2006) , we discovered that distinguishing between cultivated and non-cultivated species is not easy since there exists a continuous spectrum between totally wild and fully domesticated species.
As we are interested in wild foods from the local populations' point of view, we opted to include Colocasia esculenta and Xanthosoma sagittifolia in our list of wild food plants.
Originally introduced as food crops from Asia and tropical America, they became naturalized and omnipresent in wild stands (Safo Kantanka, 2004) . Similarly, the fruits of Capsicum frutescens and Solanum aethiopicum are collected both from wild and cultivated stands.
Including these species in the list is justified since this does not contest the above defined concept of 'wild'.
Continuum foods -medicines
The difficulty that the Turumbu sometimes have in distinguishing between food and medicinal plants is not surprising. People who traditionally gather wild plants know about additional properties, beneficial for health. For example, Piper guineense fruits are used to season dishes, whereas a decoction from the leaves and/or lianescent stem is consumed with sugar as tea substitute. The same decoction is used to treat general pain, lumbago, cold or cough. Similarly, the decoction of dried Alchornea cordifolia leaves is consumed as a tea substitute and/or as treatment for anaemia. Leonti et al. (2006) already stated that medicine can be food and food can be medicine. It has been documented that different plant parts of the same plant can be used for different purposes, but also that people eat certain foods 'to stay in good health' (dualism of foods as medicines) (Flyman and& Afolayan, 2006) . Wildgathered vegetables and fruits may, therefore, not only be good supplements to the mainly starchy diets (providing additional proteins, vitamins and minerals), but can also compensate for the lack of pharmacologically active substances, which cultivated species may have lost during domestication (Leonti et al., 2006) .
Nutritional potential
Not all WEPs mentioned to us are consumed on a regular basis (Lykke et al., 2002 (Ichikawa, 1993) . In some regions, children consume a lot more WEPs than adults (Redzic, 2006 (Okafor, 1995) . Herzog et al. (1994) argue that it is not only the high nutrient content, but mainly the fact that wild fruits provide rare nutrients and are an important source of variation and complementation, that make them so important in the African diets. However, wild foods are more and more 'forgotten' and disappear due to social change, urbanization and westernization of African cultures. As a consequence, diets will become more monotonous and deficiencies in nutrients that are now available in adequate amounts may develop (Herzog et al. 1994 ).
In our own research area, we found a lack of information concerning the nutritional values of wild species. With regard to the four locally 'most preferred' species, we found only some reliable, but outdated nutritional information was available for waterleaf (Talinum triangulare) in Leung et al. (1968 
Commercial potential
The fruits of Landolphia owariensis, the bark and fruits of Anonidium mannii and the leaves of Megaphrynium macrostachyum (wrapping material) can be found in Central African markets (Hoare, 2007; Everaert, 2008 show a certain potential for income generation. Obviously, more research is needed to assess their actual performance and future opportunities in local and regional markets.
Market surveys and value chain analyses should be used to evaluate commercial potential of WEPs (Leakey, 1999) . Farmers who are informed about nutritional characteristics, market demand and consumer preferences can make a better informed choice of which wild foods to gather or domesticate/cultivate. In addition, they are able to set their own price for these niche products instead of 'taking' international market prices as for coffee or cocoa. The latter prices , which are far often too low if one cannot rely on the economies of scalescale advantages (Van Damme and& Termote, 2008) . Given the growing interest in new foods, essential oils, pharmaceutical products, etc. in western cultures, some species may also have potential to enter in international markets in the long-term (e.g. the (essential) oils of
Canarium schweinfurthii).
Evaluating the nutritional value, the economic potential, cultural preferences and if necessary the pressure on natural resources as a consequence of overexploitation of wild stands of the WEPs will allow for priority setting and thus choosing the right species for participatory domestication and development. There is more and more evidence that participatory domestication of high potential WEPs is a viable strategy to 1) ameliorate nutrition security;
2) increase and diversify farmers' income; and 3) protect the natural environment from overexploitation, thus conserving biodiversity (Leakey, 1999; Leakey et al., 2003; Tchoundjeu et al., 2006 PAS 194 -263 and PAS 997 -1007 have been collected by the first author in Yaoseko ³ When more than 1 plant part is used per plant species, they are separated with dashes, idem for more than one preparation method per plant part used and more than one specific use per preparation method. 4 x = species traded in 1 village, xx = species traded in 2 villages, xxx = species traded in the 3 villages 5 numbers in between brackets: total number of uses cited in the 3 villages; numbers underlined: total number of uses cited in the 2 villages where the species has at least one food use; numbers in italic: total number of uses cited in the only village where the species has at least one food use. The numbers into brackets can only be compared with other numbers into brackets. Idem for the numbers underlined and those in italic. ° Period not known by the focus group members, but appears two times a year † Fruits mature between June and Oct., they putrefy the whole year round on the ground and can be gathered at any time of the year. The more the fruit flesh is rot, the easier the access to the kernel. ‡ It are not the edible fruits of Pentadiplandra brazzeana that are commercialized, but the roots for medicinal purposes. # The non-prickly semi-domesticated Solanum distichum may well be treated as a cultivar-group of the prickly wild progenitor Solanum anguivi Lam. (Lester & Seck, 2004) . Figure 2: Number of WEP-species used in all three Turumbu villages surveyed (inner circle), and in only two or one village (outer circle segments); behind each village name, the total number of species identified in this village is given. 
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